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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Objections 

1. Claim 14 is objected to because of the following informalities: claims 14 depends from 
claim 14. Appropriate correction is required. For purposes of examination, the examiner 
assumes that claim 14 depends from claim 13. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 1 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

4. Claim 1 1 recites the limitation "assistant trench" in line 9. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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6. Claims 1 - 5 and 8 - 1 1 are rejected under 35 U.S.C 102(b) as being anticipated by 
Brown et al 

Brown et al (US 6,144,086) discloses a method of forming a semiconductor device 
comprising the steps of providing a semiconductor substrate 10, forming an upper trench 20 at a 
predetermined region of the substrate and a bottom trench 16 at a bottom surface of the upper 
trench where the upper trench has a larger width than the bottom trench, and forming a field 
oxide 24 filling the trenches. 

Regarding claim 2, Brown et al further discloses forming an assistant trench 16 at a 
predetermined region [Figure 1], forming a trench mask layer 14 on the substrate, forming an 
opening exposing the assistant trench and predetermined region of the substrate at both sides of 
the assistant trench by patterning the trench mask layer [Figure 3], forming the upper trench and 
bottom trench by anisotropically etching the exposed bottom surface of the assistant trench and 
substrate [Figure 4], where the upper trench has the same width as the opening and the bottom 
trench has the same trench as the assistant trench [Figure 4]. 

Regarding claim 3, Brown et al further discloses forming a channel stop region 18 where 
the bottom trench is in contact with the channel stop region [Figure 5]. 

Regarding claim 4, Brown et al further discloses an assistant trench with the same width 
as the channel stop region [Figure 2]. 

Regarding claim 5, Brown et al further discloses forming an assistant trench mask layer 
14 on the substrate, forming an assistant trench opening exposing a predetermined region of the 
substrate by patterning the assistant trench mask [Figure 1], forming an assistant trench by 
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selectively etching the substrate [Figure 1], forming a channel stop region by ion implantation 
[Figure 2], and removing the trench mask layer [column 3, lines 55-57]. 

Regarding claim 8, Brown et al further discloses forming a field insulator filling the 
upper and bottom trench [Figure 5], planarizing the field insulator, and removing the trench mask 
layer [column 4, lines 10-15], 

Regarding claim 9, Brown et al further discloses forming an upper trench 20 and 
forming a bottom trench 16 by selectively etching the bottom of the upper trench. 

Regarding claim 10, Brown et al further discloses forming a channel stop region 18. 

Regarding claim 11, Brown et al further discloses an assistant trench with the same 
width as the channel stop region [Figure 2]. 

Claim Rejections - 35 USC § 103 
1. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Brown et 
al in view of Ohno. 

Brown et al discloses the limitations of claim 3 as described above, but does not describe 
an assistant trench which is wider than the channel stop region and forming the channel stop 
region by using an ion implantation mask formed in the assistant trench. Ohno (US 6,586,295) 
teaches a doping method where the doped region is narrower than the trench width and is formed 
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by depositing and patterning a mask layer with the trench [Figure ID]. It would have been 
obvious to one of ordinary skill in the art to use the method of Ohno in the method of Brown et 
al since this method prevents unwanted contact between the doped region and the source/drain 
regions near the surface of the substrate [column 6, lines 15-25]. 

9. Claims 12 - 16 and 19 - 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brown et al in view of Bohr. 

Regarding claim 12, Brown et al teaches a method of forming a semiconductor device 
comprising the steps of providing a semiconductor substrate 10, forming an upper trench 20 at a 
predetermined region of the substrate and a bottom trench 16 at a bottom surface of the upper 
trench where the upper trench has a larger width than the bottom trench, and forming a field 
oxide 24 filling the trenches. Brown et al does not discuss forming a second trench in a first 
region of the substrate. Bohr (US 5,536,675) teaches forming a first trench in a first region 
where the first trench and the upper trench have identical depths [Figure 2]. It would have been 
obvious to one of ordinary skill in the art to form the first trench of Bohr in the method of Brown 
et al since the method of Bohr provides a simplified process for forming both shallow and deep 
isolation trenches [column 3, lines 1-10]. 

Regarding claim 13, Brown et al further teaches forming an assistant trench 16 at a 
predetermined region [Figure 1], forming a trench mask layer 14 on the substrate, forming an 
opening exposing the assistant trench and predetermined region of the substrate at both sides of 
the assistant trench by patterning the trench mask layer [Figure 3], forming the upper trench and 
bottom trench by anisotropically etching the exposed bottom surface of the assistant trench and 
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substrate [Figure 4], where the upper trench has the same width as the opening and the bottom 
trench has the same trench as the assistant trench [Figure 4]. 

Regarding claim 14, Brown et al further teaches forming a channel stop region 18 where 
the bottom trench is in contact with the channel stop region [Figure 5]. 

Regarding claim 1 5, Brown et al further teaches an assistant trench with the same width 
as the channel stop region [Figure 2]. 

Regarding claim 16, Brown et al further teaches forming an assistant trench mask layer 
14 on the substrate, forming an assistant trench opening exposing a predetermined region of the 
substrate by patterning the assistant trench mask [Figure 1], forming an assistant trench by 
selectively etching the substrate [Figure 1], forming a channel stop region by ion implantation 
[Figure 2], and removing the trench mask layer [column 3, lines 55-57]. 

Regarding claim 19, Brown et al further teaches forming an upper trench 20 and forming 
a bottom trench 16 by selectively etching the bottom of the upper trench. 

Regarding claim 20, Brown et al further teaches forming a channel stop region 18. 

Regarding claim 21, Brown et al further teaches an assistant trench with the same width 
as the channel stop region [Figure 2]. 

10. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Brown 
et al and Bohr as applied to claim 14 above, and further in view of Ohno. 

Brown et al as modified by Bohr teaches the limitations of claim 14 as described above, 
but does not describe an assistant trench which is wider than the channel stop region and forming 
the channel stop region by using an ion implantation mask formed in the assistant trench. Ohno 
(US 6,586,295) teaches a doping method where the doped region is narrower than the trench 
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width and is formed by depositing and patterning a mask layer with the trench [Figure ID]. It 
would have been obvious to one of ordinary skill in the art to use the method of Ohno in the 
method of Brown et ah since this method prevents unwanted contact between the doped region 
and the source/drain regions near the surface of the substrate [column 6, lines 15-25]. 
1 1 . Claim 22 is rejected under 35 U.S.C 103(a) as being unpatentable over Brown et ah in 
view of Bohr and Lee et ah 

Brown et ah teaches a method of forming a semiconductor device comprising the steps of 
providing a semiconductor substrate 10, forming an upper trench 20 at a predetermined region of 
the substrate and a bottom trench 16 at a bottom surface of the upper trench where the upper 
trench has a larger width than the bottom trench, and forming a field oxide 24 filling the 
trenches. Brown et ah does not discuss forming a second trench in a first region of the substrate 
or forming a key trench in a key region. Bohr teaches forming a first trench in a first region 
where the first trench and the upper trench have identical depths [Figure 2]. Lee et ah (US 
5,252,510) teaches forming a key trench 15 in a key region of the substrate ISA. It would have 
been obvious to one of ordinary skill in the art to form the first trench of Bohr and the key trench 
of Lee et ah in the method of Brown et ah since the method of Bohr provides a simplified 
process for forming both shallow and deep isolation trenches [column 3, lines 1-10], and the key 
trench of Lee et ah provides a means of aligning further implantation steps. 
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Conclusion 



12. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. The cited prior art teaches methods of forming dual width STI structures with 
channel stop implantation. 

13. A copy of the EAST search history is enclosed. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christian Wilson whose telephone number is (571) 272-1886. 
The examiner can normally be reached on weekdays, 7:30 AM to 4 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeister can be reached on (571) 272-1722. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 



may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Christian Wilson, Ph.D. 
Primary Examiner 
Art Unit 2891 
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